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GRADING IMPLEMENT 



Cross Reference to Related Application 

This application claims the benefit of U.S. Provisional Patent 
Application No. 60/448,766 filed February 20, 2003, which application is incorporated 
herein by reference in its entirety. 

Technical Field 

The present invention relates generally to excavation devices. More 
particularly, the present invention relates to blades for use with vehicles such as skid 
steer loaders. 

Backeround 

A wide variety of vehicles exist for moving earth or other materials. 
Example vehicles include graders, backhoes, bulldozers, trenchers and scrapers. Skid 
steer loaders are commonly used for smaller grading and excavation jobs. Skid steer 
loaders are sold under brand names such as Bobcat® (trademark owned by Clark 
Equipment Company which is a subsidiary of IngersoU-Rand) and the CASE 1800 
Series (manufactured by CASE Corporation). 

Skid steer loaders are multi-purpose machines that allow the operator to 
precisely control forward, rearward, up, down and lateral movement of the vehicle. 
Skid steer loaders can be fitted with a number of different attachments each being suited 
for a different function. Example attachments commonly used with skid steer loaders 
include augers, rakes, backhoes, buckets, dozer blades, pallet forks, tillers, stump 
grinders, trenchers, vibratory rollers as well as other attachments. U.S. Patent Nos. 
5,701,693; 5,775,438; 6,035,562; 6,283,225; 4,936,392 and 5,127,172 disclose skid 
steer loader attachments adapted for use in moving earth. 
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Summary 

One inventive aspect of the present disclosure relates to a multi-function 
grading implement. In certain embodiments, the grading implement is adapted for use 
with a skid steer loader. 
5 Another inventive aspect of the present disclosure relates to an adapter 

for efficiently coupling an excavation implement to a skid steer loader. In one 
embodiment, the adapter allows the implement to be coupled to the skid steer loader in 
either a forward or reverse direction. 

A further inventive aspect of the present disclosure relates to a method 
10 for transporting an oversized grading implement by positioning the grading implement 
on a trailer such that the grading implement extends between the wheels and beneath a 
skid steer loader positioned on the trailer. 

Examples of a variety of inventive aspects in addition to those described 
above are set forth in the description that follows. It is to be understood that both the 
15 foregoing general description and the following detailed description are exemplary and 
explanatory only and are not restrictive of the broad inventive aspects that underlie the 
examples disclosed herein. 

Brief Description of the Drawings 

Figure 1 is a front view of a skid steer loader with a grading implement 
20 in accordance with the principles of the present disclosure; 

Figure 2 is a front, side perspective view of the skid steer loader and 
grading implement of Figure 1; 

Figure 3 is a side view of the skid steer loader and grading implement of 
Figures 1 and 2; 

25 Figure 4 is a rear perspective view of the grading implement of Figures 

1-3; 

Figure 5 is a top view of the grading implement of Figure 4; 

Figure 6 is a cross-sectional view taken along section lines 6-6 of Figure 

5; 
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Figure 7 is a perspective view of an adapter used to couple the grading 
implement of Figures 4-6 to the skid steer loader; 

Figure 8 shows a coupling structure of the adapter in alignment with an 
attachment structure of the skid steer loader; 
5 Figure 9 shows the adapter coupled to the skid steer loader; 

Figure 10 shows the adapter in alignment with the grading implement of 

Figures 4-6; 

Figure 1 1 shows the adapter coupled to the grading implement of Figures 

4-6; 

10 Figure 12 shows the adapter coupled to the grading implement of Figures 

4-6; 

Figure 13 shows the adapter coupled to the grading implement of Figures 
4-6 and disconnected from the skid steer loader; 

Figure 14 shows the skid steer loader equipped with forks which are 
1 5 oriented in alignment with receiving tubes of the adapter; 

Figure 15 shows the forks of the skid steer loader inserted within the 
receiving tubes of the adapter; 

Figure 16 shows the grading implement of Figures 4-6 positioned 
beneath the skid steer loader; and 
20 Figure 17 is an enlarged view of the grading implement of Figures 4-6 

positioned beneath the skid steer loader. 

Detailed Description 
Figures 1 -3 show an excavation implement 20 having features that are 
examples of inventive aspects in accordance with the principles of the present 
25 disclosure. The implement 20 is connected to a skid steer loader 22 by an intermediate 
adapter 24. The adapter 24 includes a quick-change coupler 26 that couples to an 
attachment structure that is conventionally provided as part of the skid steer loader 22. 

Referring to Figures 4-6, the implement 20 is shown disconnected from 
the adapter 24 and the skid steer loader 22. The implement 20 includes a main body 30 
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bisected by a central axis 32. The main body 30 includes a left end 34 positioned on 
one side of the central axis 32, and a right end 36 positioned on the opposite side of the 
central axis 32. End blades 38 are connected to the left and right ends 34, 36 of the 
main body 30. In one embodiment, the end blades 38 are welded to the ends 34, 36 of 
5 the main body 30. In altemative embodiments, the end blades 38 can be removably 
connected to the ends 34, 36 by conventional techniques such as fasteners. 

As shown in Figure 5, the end blades 38 preferably extend in a direction 
generally parallel to the central axis 32 of the blade 20. The end blades 38 are 
preferably aligned in generally vertical planes and have cutting edges 40 that are 

10 generally flush with a bottom side 42 of the main body 30 (see Figure 6). 

Referring again to Figure 5, the main body 30 includes fi^ont and back 
sides 44, 46 that are generally perpendicular to the main axis 32 and that extend from 
the left end 34 to the right end 36 of the main body 30. As shown in Figure 6, the front 
side 44 of the implement 20 defines a claw-blade 48 defined by a front blade 50 that 

15 projects vertically downwardly from a top wall 52 of the main body 30. The top wall 
52 and the front blade 50 cooperate to define a cavity 54 for holding soil or other 
material excavated by a back side 5 OB of the front blade 50 when the excavation blade 
20 is moved in a direction indicated by arrow 54. When the excavation blade 20 is 
moved in a direction indicated by arrow 56, a front face 50F of the front blade 50 can be 

20 used to push material in a manner similar to a conventional plow blade. 

The claw action of the front blade 50 can be enhanced by tilting or 
pivoting the excavation blade 20 forwardly such that the front side 44 is lower than the 
back side 46. The claw blade 50 is particularly useftil in spreading piles of material 
such as aggregate, base coarse or asphalt. 

25 Referring now to Figure 6, in one embodiment, the main body 30 is 

made by connecting two c-channels together in an interlock configuration. For 
example. Figure 6 shows a first c-channel 56 welded to a second c-channel 58. The first 
c-channel 56 defines the cavity 54 adjacent the front blade 50. The cavity defined by 
the second c-chaimel 58 is covered by a top plate 60 that is welded to the main body 30. 
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The c-channels 56, 58 are preferably made of a relatively hard material such as 
hardened steel. 

Referring again to Figures 5 and 6, the excavation implement 20 also 
includes a rear blade 62 mounted to the back side 46 of the main body 30. The rear 
5 blade 62 is aligned in a generally horizontal plane and extends perpendicularly between 
the left and right ends 34, 36 of the main body 30. The rear blade 62 includes a cutting 
edge 63 that faces in a rearward direction. The rear blade 62 is connected to the back 
side 46 of the main body 30 by a mounting plate 64. The moimting plate is connected 
to the back side 46 of the main body 30 by conventional techniques such as a weld. 

10 Gussets 66 are provided to further reinforce the mounting plate 64. In the depicted 
embodiment, the rear blade 62 is removably connected to the mounting plate 64 by a 
conventional mounting technique such as fasteners 68. 

The end blades 38 and the back side 46 of the main body 30 cooperate to 
define a volume 70 for holding material (e.g., aggregate, base coarse, asphalt) when the 

15 excavation implement 20 is moved in the direction indicated by arrow 54. When the 
excavation implement 20 is moved in the direction 54, the rear blade assists in scraping 
material into the volume 70, while the end blades 38 assist in preventing the material 
fi-om inadvertently exiting the volume 70. It will be appreciated that the blades 38 are 
also usefiil in performing functions such as edging. 

20 Referring to Figures 4 and 5, the excavation implement 20 also includes 

structures for allowing the adapter 24 to be removably coupled to the excavation 
implement 20. For example, the implement 20 includes left and right sleeves 72L and 
72R mounted to the top wall 52 of the main body 30 on opposite sides of the central 
axis 32. The implement 20 also includes left and right pocket members 74L and 74R 

25 mounted to the mounting plate 64 on opposite sides of the central axis 32. As best 

shown in Figure 5, the left sleeve 72L aligns with the left pocket 74L along an insertion 
line 76L, and the right sleeve 72R aligns with the right pocket 74R along a right 
insertion line 76R. 

It will be appreciated that the excavation implement 20 can be 

30 manufactured to have any desired dimensions, with the dimensions being selected 



depending upon an intended use. In one non-limiting embodiment, the main body 30 
has a length Li that is greater than 7 feet. In other embodiments, the length Li can be 
greater than 8 feet, greater than 9 feet, greater than 10 feet, or in the range of 10-15 feet. 
In other embodiments, the length Li can be about 7.6 feet or about 9.6 feet or about 12.6 
5 feet. Still referring to Figure 5, the side blades 38 can have a length greater than 25 
inches, or greater than 30 inches, or greater than 35 inches. Still referring to Figure 5, a 
length L3 of the side blades 38 can be at least 3 inches, or at least 4 inches, or at least 5 
inches, or at least 6 inches, or at least 7 inches, or at least 8 inches, or at least 9 inches, 
or at least 10 inches. Further, referring to Figure 6, the implement 20 can have a height 

10 less than or equal to 10 inches. Moreover, the side blades 38 can have a height of at 
least 5 inches, or at least 6 inches, or at least 7 inches. While specific dimensions have 
been provided above, it will be appreciated that the specific dimensions identified above 
can be varied without departing from the principles of the present invention. 

Referring now to Figure 7, the adapter 24 is depicted. The adapter 24 

15 includes the coupler 26, and two hollow extensions 80L, 80R that project forwardly 
from the coupler 26. The extensions 80L, 80R are preferably welded to the coupler 26, 
and are reinforced by a cross member 82. Posts 84L, 84R project downwardly from the 
extensions 80. The posts 84L, 84R define pinholes 86. 

Referring now to Figure 7, the coupler 26 of the adapter 24 preferably 

20 has a configuration adapted for coupling with a conventional attachment structure 28 of 
a skid steer loader. As depicted, the coupler 26 includes a top shoulder 90 for receiving 
a top link 92 of the attachment structure 28, and lower slots 96 for receiving latches 98 
of the attachment structure 28. It will be appreciated that the coupler 26 and the 
attachment structure 28 can have any number of known configurations. Example 

25 coupling structures are disclosed in U.S. Patent Nos. 5,974,706; 5,983,535; 5,562,397; 
3,672,521 and 3,732,996, which are all incorporated herein by reference. 

Referring to Figures 7 and 8, the attachment structure 28 of the skid steer 
loader 22 is shown adjacent to the coupler 26 of the adapter 24. Referring to Figure 9, 
the attachment structure 28 is shown coupled with the coupler 26. Referring to Figure 

30 10, the extensions 80L, 80R of the adapter 24 are shown respectively aligned with the 



lines of insertion 76L, 76R of the excavation implement 20. Figures 1 1 and 12 show 
the adapter 24 coupled with the excavation implement 20. As so coupled, the 
extensions SOL, 80R are respectively received within the sleeves 72L, 72R, and the 
posts 84L, 84R are respectively received within the pockets 74L, 74R. Locking pins 73 
5 (e.g., cotter pins) are inserted through the pockets 74L, 74R, and the pin holes 86 of the 
posts 84L, 84R to prevent the adapter 24 from unintentionally disengaging from the 
excavation implement 20. 

The adapter 24 also allows the implement 20 to be reverse mounted on 
the skid steer loader 22. This is accompHshed by first disconnecting the coupler 26 

10 from the skid steer loader 22 as shown in Figure 13. Then, forks 100 are coupled to the 
skid steer loader 22. Next, skid steer loader 22 is positioned such that the forks 100 
align with the extensions SOL, SOR of the adapter 24 (see Fig. 14). After alignment, the 
forks 100 are inserted within the extensions SOL, SOR of the adapter 24 such that the 
excavation implement 20 is mounted to the skid steer loader 22 in a backward or a 

1 5 reverse direction as shown in Figure 15. 

It is contemplated that the length Li of the main body 30 can be 
oversized in certain embodiments. This can present problems when transporting the 
excavation implement 20 from job site to job site on a trailer suited for carrying the skid 
steer loader 22. If the excavation implement 20 remains mounted on the skid steer 

20 loader 22 during transport, the length of the excavation implement 20 will cause the 
excavation implement 20 to hang over the edges of the trailer. To overcome this 
problem, it is desirable for the excavation implement 20 to be sized such that the skid 
steer loader 22 can drive over the excavation implement 20 as shown in Figures 16 and 
17. Thus, it is preferred for the length of the side blades 38 to be shorter than the 

25 distance between the left and right wheels of the skid steer loader 22. It is also 
preferred for the height H of the excavation implement 20 to be shorter than the 
clearance height of the skid steer loader 22. The depicted skid steer loader is a CASE 
90XT loader having a middle clearance height of about 9.5 inches and a spacing 
between left and right wheels of about 54 inches. Thus, it is preferred for the grading 

30 implement 20, without the adapter 24, to have a maximum height less than 9.5 inches 



and a maximum width less than 54 inches. Of course, different sizes can be provided to 
correspond to different models and brands of skid steer loaders. To provide the skid 
steer with greater clearance height, the skid steer can be packed with the tires resting on 
risers such as planks. 

The ability of the excavation implement 20 to be stored beneath the skid 
steer loader 22 as shown in Figures 16 and 17 is enhanced by the removable adapter 24. 
Further, as shown in Figure 16, the adapter 24 can be used to transport a bucket loader. 
Moreover, during transport, forks can be inserted into the extensions 80 of the adapter 
24 to further simplify transport. 

While some of the implement components have been described as being 
welded together, it will be appreciated that any of the components could also be 
fastened together with fasteners (e.g., bolts) to facilitate the replacement of worn or 
broken parts. 

With regard to the foregoing description, it is to be understood that 
changes may be made in detail, especially with respect to the shape, size and 
arrangement of the parts. It is intended that the specification and depicted features be 
considered illustrative only and not limiting with respect to the broad underlying 
concepts of the present disclosure. 
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